The Effects of Non-selective Dopamine Receptor Activation by Apomorphine in the Mouse Hippocampus.
Apomorphine is a dopamine receptor agonist that activates D1-D5 dopamine receptors and that is used to treat Parkinson's disease (PD). However, the effect of apomorphine on non-motor activity has been poorly studied, and likewise, the effects of dopaminergic activation in brain areas that do not fulfill motor functions are unclear. The aim of this study was to determine how dopamine receptor activation affects behavior, as well as plasticity, morphology, and oxidative stress in the hippocampus. Adult mice were chronically administered apomorphine (1 mg/kg for 15 days), and the effects on memory and learning, synaptic plasticity, dendritic length, inflammatory responses, and oxidative stress were evaluated. Apomorphine impaired learning and long-term memory in mice, as evaluated in the Morris water maze test. In addition, electrophysiological recording of field excitatory postsynaptic potentials (fEPSP) indicated that the long-term potentiation (LTP) of synaptic transmission in the CA1 region of the hippocampus was fully impaired by apomorphine. In addition, a Sholl analysis of Golgi-Cox stained neurons showed that apomorphine reduced the total length of dendrites in the CA1 region of the hippocampus. Finally, there were more reactive astrocytes and oxidative stress biomarkers in mice administered apomorphine, as measured by GFAP immunohistochemistry and markers of redox balance, respectively. Hence, the non-selective activation of dopaminergic receptors in the hippocampus by apomorphine triggers deficiencies in learning and memory, it prevents LTP, reduces dendritic length, and provokes neuronal damage.